Role of parasympathetic nervous system in glucagon response to insulin-induced hypoglycemia in normal and diabetic rats.
Effects of cholinergic mechanisms on glucagon and epinephrine responses to insulin-induced hypoglycemia were examined in diabetic and age-matched control male rats. Atropine did not affect plasma glucose levels or plasma glucagon concentrations, in the basal state, in normal or short-term diabetic rats (10 to 15 days following streptozotocin injection). However, atropine blocked the glucagon response to insulin hypoglycemia in both normal and short-term diabetic rats. Subcutaneous injection of carbachol also failed to alter basal plasma glucose, glucagon, or epinephrine values in both normal and diabetic rats. The lack of glucagon and epinephrine responses to insulin hypoglycemia in long-term diabetic rats (80 to 100 days after streptozotocin injection) was reversed with a single dose of carbachol. Carbachol exaggerated the glucagon response to insulin hypoglycemia in normal and short-term diabetic rats. These results demonstrate that the parasympathetic nervus system plays an important role in the glucagon release in response to insulin hypoglycemia in rats. The lack of glucagon response to insulin hypoglycemia observed in long-term diabetic rats could be due to deteriorated parasympathetic nervous system and also could be corrected with carbachol.